Evidence for a second messenger function of dUTP during Bax mediated apoptosis of yeast and mammalian cells.
The identification of novel anti-apoptotic sequences has lead to new insights into the mechanisms involved in regulating different forms of programmed cell death. For example, the anti-apoptotic function of free radical scavenging proteins supports the pro-apoptotic function of Reactive Oxygen Species (ROS). Using yeast as a model of eukaryotic mitochondrial apoptosis, we show that a cDNA corresponding to the mitochondrial variant of the human DUT gene (DUT-M) encoding the deoxyuridine triphosphatase (dUTPase) enzyme can prevent apoptosis in yeast in response to internal (Bax expression) and to exogenous (H(2)O(2) and cadmium) stresses. Of interest, cell death was not prevented under culture conditions modeling chronological aging, suggesting that DUT-M only protects dividing cells. The anti-apoptotic function of DUT-M was confirmed by demonstrating that an increase in dUTPase protein levels is sufficient to confer increased resistance to H(2)O(2) in cultured C2C12 mouse skeletal myoblasts. Given that the function of dUTPase is to decrease the levels of dUTP, our results strongly support an emerging role for dUTP as a pro-apoptotic second messenger in the same vein as ROS and ceramide.